have already published in recent numbers of the British Medical Journal .a paper on " The Investigation of the Testes in 100 Cases of Deaths in Hospitals and Asylums at all Ages from Birth to 80 Years and over." In this paper I have shown that in a large proportion of the cases of dementia preecox there is a complete arrest of spermatogenesis, and in all cases a more or less regressive atrophy is shown, the degree of change as a general rule depending upon the age at which the mental symptoms were first manifested and the time elapsing between the onset and .death (vide Plate VI, figs, 1 and 2). In some cases in which the clinical history showed that mental symptoms had occurred in the prepuberal or puberal periods spermatogenesis may never have occurred. Now, in spermatogenesis we have a most active nuclear proliferation going on continually, and the histological evidence shows that the nucleic acid, which is the principal substance of the nuclear matter, is formed from -a phosphorized lipoid contained especially in the cells of Sertoli.
The head of the spermatozoon consists of a protamin nucleinate and the tails, which are formed in these nurse cells of Sertoli, consist almost entirely of lecithin and cholesterol.
I will not go into further details on this point, but I should like to point out that where active spermatogenesis is going on there we find abundance of the lipoid granules; the same regions which show the existence of these lipoid granules also show the oxidase reaction; by this I mean that these granules play an important part in -the chemical processes connected with the function of spermatogenesis. The oxygen on the surface of the lipoid granules is molecular oxygen, but in order to become nascent, chemically active oxygen, the molecule of 02 must be converted into atomic oxygen, and this is effected by the catalytic action of the phosphorus and iron contained in the nuclei of the spermatic cells. A continual process of decomposition and recomposition, in which oxygen plays an important part in building up the fresh nuclear matter, takes place. Nucleic acid which forms the main constituent of the heads of the spermatozoa, as was shown by Miescher and Kossel's experiments, contains a large amount of organic phosphorus, iron and calcium. All nuclei contain these three imnportant elements in addition to the elements of a proteid. The arrest of spermatogenesis may then be due either to a failure of one or more of these elements in the circulating blood or to an inherent biochemical lack of durability of the germ plasm.
The reason why I have given this short account of the failure of nuclear matter in the reproductive organs in dementia praecox (for it occurs in the ovaries as well as in the testes) is that the essential histological morbid change in the nervous elements of dementia preecox, as Nissl and Alzheimer pointed out long ago, is one of nuclear decay.
Nature is unmindful of the individual, mindful only of the species, for the body is but a vehicle for the germ plasm. During faetal life internal secretion of the sex determinant cells is active in'establishing sex characters; after birth till puberty all the productive vital energy is concentrated on the somatic cells to build up a body capable of fulfilling nature's supreme biological end-reproduction. I have shown that the interstitial cells forming a well-marked gland in the testes at birth in a few months shrink and become quiescent functionally; the spermatic tubules at three months have grown to twice the size of those at birth and no further change takes place till puberty, when the interstitial cells reappear and are filled with lipoid substance and active spermatogenesis begins. Simultaneously with this concentration of productive energy on reproduction, the sexual internal secretion passes into the blIod and produces the secondary sexual bodily characters: at the same time it effects a conmplete mental revolution. At first a vague ill-defined longing occurs, and this develops sooner or later into an all-prevailing desire at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from Section of Psychiatry arousing new sentiments, passions, and behaviour, presenting many biological characteristics peculiar to each sex.
The critical periods of life as regards mental disease are adolescence and the climacteric periods of life when the sexual function matures and wanes. This affords a priori evidence of the important relation between the sexual functions and disease of the mind. This question naturally arises: Is the regressive atrophy of the reproductive organs the cause of the mental changes? (a) By its disturbing influence on the whole endocrine system of glands; (b) by the suppression of the normal sexual impulse, libido, of attraction to the opposite sex; (c) or is it a concomitant evidence of an inherent lack of vital energy germinal in origin ? I incline to the last explanation as being the most probable although I consider the other two may in certain cases act as important contributing factors for the following reasons:
(1) There is a geneiral lowered vital reaction of the tissues of the body.
(2) The morbid changes are most marked in the cortex cerebri and primarily and especially affect the nuclei of the neurones.
(3) A number of the cases of dementia prmcox show prepuberal clinical signs with history of arrest of development of mind which can be explained by the arrest and failure of development of cortical neurones: and at puberty when the stress of productive energy of the reproductive organs occurs nuclear neuronic decay sets in. This decay is probably owing to a germinal inborn lack of durability, for there is simultaneously a progressive failure of nuclear proliferation in the organs of reproduction.
At what period in early life this nuclear decay of the brain and of the reproductive organs begins it is difficult to say in individual cases; but I am of the opinion, from histological observations, that it may begin in some cases before puberty-even long before puberty. Kriipelin points to the fact that in many cases clinical symptoms occur in pre-puberal life, so that it is legitimate to conclude that there are a number of cases which might be termed dementia precossissima.
Having given this brief introduction it is necessary now to lay down certain physiological and anatomical premises.
THE. OXIDASE REACTION.
If a portion of brain or a section of spinal cord be stained for the oxidase reaction the grey matter is coloured blue, the white matter is unstained. Marinesco has demonstrated that histological examination of the -sections shows that the cytoplasm of the ganglion cells, as well as their protoplasmic prolongations, are studded all over with fine blue-stained .granules. Neither the nucleus nor the axis cylinder process contains any trace of granules. This agrees with the observations made by this -author and myself in respect to the absence of refractile granules in the nucleus and axon when a living nerve cell is examined with the ultramicroscope. Marinesco found these granules in the cells of the -choroid plexus but none in the neuroglia cells. Marinesco remarks it is probable that these oxidase granules belong to the neurone terminals which constitute the synapse and establish connexions between the different neurones.
It is especially in the plexiform layers, as is the case for the so-called granule layer of the cerebellum and of.the brain, that these oxidase granules -are very numerous." These facts -clearly indicate that oxidation processes take place in -the grey matter and that the intercalary cells, Type II Golgi (granules), which form the physiological link in systems of neurones of the first -type, play an important part in the chemico-ph1ysical processes of the synapses. Now, if oxidation processes which occur in the grey matter are -essential for all nervous activity (including psychical), and if it be that molecular oxygen of the oxidase granules must be converted into free -atomic oxygen, to ensure neuronic function, it follows that deprivation .of oxygen carried in the circulating blood will cause suspension of function. This is the case, for Mosso has shown, in a patient of his who had been trephined, that unconsciousness invariably occurred six seconds after pulsation in the brain had been caused to cease by compression of both carotid arteries.
It is calculated that there is six times as much blood in the grey matter as in the white matter. It was asserted by LJeonard Hill that the *oxygen content of the blood leaving the brain was as great as that of the blood entering. Bayliss gives reasons why this conclusion is not valid. Moreover, it must be remembered that the amount of grey matter to white matter in the brain is relatively small, and we know that no -active oxidation processes take place in the white matter. This fact also disposes of the argument that Battelli's observations show that relatively to other organs in the body the peroxidase reaction of the brain is feeble.
It may be concluded therefore that oxidation processes are essential for neural function and that oxygen for cerebral activity is continually being used up and replenished by the blood. I have shown that there is no free oxygen in the cerebro-spinal fluid, but there is as much CO2 free and combined as in the lynmph. If the neurones are bathed by the cerebro-spinal fluid the sugar in the fluid may be a source of energy for the nervous system and be continuously undergoing a process of oxidation. Now to continue the argument we may assume the following premises:
All psychical processes are subordinate to physiological processes, that is neural activity.
All neural activity is dependent upon oxidation processes. These oxidation processes occur in the grey matter.
Oxidation processes are dependent upon the liberation of atomic oxygen from oxidase granules.
The oxidase granules are found on the body of the cell and the dendritic processes. They are especially abundant in the granule layers of the brain and the cerebellum. These granules are the intercalary neurones, second type of Golgi, and where they form definite layers they are interposed between radial fibres and the dendrites of neurones of the first type of Golgi forming a synapsis.
Granted Marinesco's observation, that in the granular layer the oxidase granules are especially abundant, it will be here especially that the atomic oxygen will be liberated under the influence of a catalase. Now the intercalary neurones have relatively only a small amount of cytoplasm compared to the size of the nucleus.
If the iron or phosphorus or both of the nucleus acts as a catalyser, as there is reason to believe, it may be hypothecated that when a stimulus arrives at the layer of intercalary neurones a catalase is liberated from the abundant nuclear substance; this acts upon the molecular oxygen attached to the oxidase granules, converting it into free atomic oxygen whereby physical and chemical changes occur, which either result in a physiological junction of the processes of the intercalary neurones by amoeboid movement and multiple contacts with the processes of the first type of neurones, or a process of combustion occurs whereby the sugar is converted into energy which serves as a source of stimulus to the next system of neurones.
Whatever it be, it is significant that these intercalary neurones should exist in well-defined layers and in such abundance in cortical situations where radiating and association tracts of fibres are endinge.g., the calcarine region where there is a double layer of granules.
Again the great abundance of granules in the cerebellum is very significant for the following reasons:
The cerebellum is an organ of uniform structure; it is present in all mammals. In fact, in fast swimming fishes and mammals, e.g., seals and sea-lions, it is very large; it is very large in all fast flying birds, especially birds of prey. This biological fact, together with the results of experiments on animals and clinico-anatomical observations in man, show that this portion of the brain is an organ of reinforcement of muscular action, and continuous tonic contraction of the muscles depends upon its functional activity. Under the influence of stimu,li from the skin, especially the soles of the feet and all the structures of locomotion, the eyes and particularly the semicircular canals, a continuous discharge of neural energy along the rubro-spinal and vestibulospinal tracts takes place, reinforcing with varying degrees of intensity as required, the discharge from the spinal motor neurones to the muscles. It has been shown by Luciani that removal of the cerebellum in animals causes asthenia, astasia and ataxia. The layer of granules which form such a striking feature of the cerebellum may be assumed to provide an abundance of catalase for the conversion of the molecular oxygen into atomic oxygen and thus effect a continuous flow of neural energy. These and other considerations show that the oxidation processes necessary for neural activity take place at the junction of the intercalary neurones with the neurones of the first type. It is here that delay occurs in the transmission of a stimulus along a system of neurones. It may be assumed that either the chemical changes connected with oxidation are transformed into a physical stimulus which travels along the next neuron of the first type, or the oxidation processes cause either an alteration of the surface tension or an amceboid movement whereby a physiological junction is effected at the synapse so that the original impulse can be transmitted. The extent, character, and intensity of the stimulus and its motor reaction are largely dependent upon the biological quality of the stimulus, for groups and systems of neurones are attuned by an instinctive memory or bio-rhythm to react to a biological stimulus with a specific rhythm with maximum intensity, but owing to the fact that a system of neurones with a special function is attuned to a specific biorhythm, a stimulus of any kind will give rise to a specific effect. This fact is proved by a simple experiment. A faradic current applied to the skin causes an uncomfortable vibration at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from sensation; applied to the tongue, a taste sensation; to the eyeball, a sensation of light; to the drum of the ear, an ill-defined auditory sensation. So that owing to this inherent specific bio-rhythm of the special sense neurones, the same stimulus produces the specific effect. It may be presumed that a common mode of motion has been tra.nsformed to a special mode of motion at the central receptor.
Oxidation processes do not take place in nerve, and it is incapable of fatigue. The nervous impulse as it travels along the axon is a physical disturbance unattended with any chemical change, but when the impulse reaches the terminal brush of fibrils in the grey matter it liberates a catalase and oxidation processes occur.
The living nerve cell does not contain Nissl granules but a number of minute oval or spherical granules, which, if they escape from the cell remain discrete. By dark ground illumination they reflect the light and appear white, by direct illumination they appear dark and very much like an emulsion. When the cell dies these disappear, and if certain fixing reagents, such as alcohol, formol, or sublimate solution be employed, a coagulation of the proteid constituents of the cytoplasm occurs causing the formation of the Nissl granules. These granules, as shown by their staining reaction with basic dye, consist of a basophil substance.
Significance of the disappearance of Nissl Granules.
The cytoplasm of all nerve cells contains this basophil substance, and inasmuch as it diminishes in amount or even disappears in exhausted cells it has been supposed to be the energy substance of the cell-hence has been termed kinetoplasm. Consequently, although the basophil substance does not exist in the form of Nissl granules in the living cells, yet a comparison of the histological appearances, as to its distribution and amount in normal cells, with the appearances presented by similar cells in morbid conditions, affords a reliable method of determining functional or organic changes of 'the neurones.
The Nissl granules are especially abundant and form a tigroid pattern in the large motor and sensory cells of the stem of the brain and the spinal cord; they also exist' in the Purkinje cells, the large pyramids of the cortex, and especially are they well seen in the Betz cells. In the smaller cells they are not distinctly seen, but their cytoplasm contains basophil substance in all normal cells -of Golgi type I.
Morphological changes in the cytoplasm as regards the amount, distribution, and arrangement of the basophil substance (chromatolysis), may therefore be correlated with disease and functional disorders of particular systems and cominunities of neurones having specialized functions.
Still more important are biochemical changes indicated by an, alteration in the staining reactions of the cell, for they may point to a morbid state or to the death of the cell. Whereas the morphological change previously referred to leads to depression or suspension of function-a biochemical change indicates a suppression of function. If polychrome or toluidin blue and eosin dyes be employed for staining sections we may obtain a basophil and acidophil reaction; thus a motor cell which is dead, e.g., from experimental anemia or hyperpyrexia, stains a diffuLise dull purple, the processes as well as the body of the cell having a homogeneous instead of a differential reaction to the dyes.
Macallum has shown that the Nissl granules contain both iron and phosphorus; the basophil substance is therefore a nucleo-proteid and, as I pointed out in my Croonian Lectures in 1900, dinminution of this substance may be " an expression of the diminution of the vital interaction of the highly phosphorized nucleus upon the cytoplasme."
The abundance of nucleo-proteid, with its important iron, calcium, and phosphorus constituents in the cytoplasm of the large multipolar motor cells, may be correlated with a greater chemico-physical change in large cells with large and relatively long axons.
The small intercalary neurones (second type of Golgi) have little or no basophil substance in the cytoplasm; the nucleus is relatively very large, but we have seen that these cells enter into the synapse of neurones of the first type. LIPOID GRANULES IN THE CELL AND THEIR SIGNIFICANCE.
In healthy young animals lipoid granules are not seen in the cytoplasm of the neurones; they are found in the cells of old animals. These granules are also found in varving amount in the cells of the brain and spinal cord of human beings dying of various diseases. Thus I have found them in abundance in myasthenia gravis, in death from shock caused by compound comminuted fracture of the thigh from gunshot wound. They are found in old people dying of various diseases, but I have found them especially abundant in dementia senilis, genera) paralysis, dementia pracox, and amaurotic idiocy.
Pighini has made a special study of the cause of their appearapee, and has shown that if pieces of the brain of a healthy dog are kept in Locke's fluid in a warm chamber for twenty-four hours, these granules appear and increase in number with the length of timne the tissue is kept under these conditions. Controls showed that these were not present in the tissue before they were placed under these conditions. The facts seem to show that up to a certain point the presence of these lipoid granules may be within physiological limits and be only a sign of deficient metabolism, incidental to a failure of complete oxidation processes; and their existence therefore is not inconsistent with a normal. although probably lowered, functional activity of the neurones so affected. But when the cytoplasm of a large number of cells contains abundance of these granules the physiological limit has been passed and they are an indication of a pathological condition associated with a depression of function sufficient to give rise to impairment or even cessation of function. In amaurotic idiocy the whole of the neurones throughout the cell body are filled with scarlet stained globules. In dementia praecox the cells of the cortex, the basal ganglia, and the medulla exhibit this change. Especially does the process affect the cells of the frontal lobes (vide Plate I). Pighini concludes that these fat granules are unsaturated phosphatides for they yield a blue-violet colour with Nile blue sulphate.
These granules stain red with Sudan III, and according to Pighini this would indicate a participation of cholesterin or of its esters with cerebroside. The tendency of the granules to stain a violet-blue colour with Nile blue also suggests the presence of cholesterin. He believes that Marinesco and Obersteiner were correct in considering that these lipoid granules in the nerve cells of old people are products of regressive metabolism, and that hypo-oxidation and pathological processes in which katobolism exceeded anabolism would account for their occurrence-they are probably therefore an expression of anabolio hypofunction.
Having thus considered in detail certain anatomical and physiological facts concerning normal neural structure and function we are prepared to estimate the significance of the morbid changes observed in dementia praecox and see how far they could account for the fundamental disorders of the mind in this disease. I will commence the subject with a brief reference to the supposed causes.
CAUSES OF DEMENTIA PRAECOX.
With regard to the cause of dementia preecox Kraipelin states that, in the absence of recognizable external causes, it is possible only to think of auto-intoxication which may have some remote connexion with the sexual organs. Kriipelin has pointed to the fact that in a number of cases of dementia praecox the degenerative process began before puberty. He states "The conclusion seems to me justified that the psychic abnormalities which precede the real onset of dementia prwcox already represent, in fact at least, the action of the cause of the disease, even if they can be traced back into the first years of the patient's life. The commencement of the malady would be, if this view should be confirmed, moved back into childhood, for a considerable number of the patients we should have to assume a longer or shorter preparatory stage, in which without noticeable progress, but already in indications, the disease develops certain results such as we find again most strongly marked at the height of its development and in the terminal phases. This interpretation finds essential support ' as it appears to me' in the dementia praecox of children and in engrafted hebephrenia." My observations show that the appearances of the testes in those early cases of dementia praecox, in which there is a complete abolition of any sign of spermatogenesis, would rather lend support to the view that the regressive atrophy may have commenced before puberty in some cases. For I have observed that in some cases even alter months or even several years of mental symptoms pointing to dementia preecox, and, in the notes of which, in not a few, excessive masturbation has been recorded, there exists with the signs of regressive atrophy in many of the tubules still evidence in other tubules of active spermatogenesis. So also in some females the ovaries show Graafian follicles and -corpora lutea together with atretic follicles and degenerated ova. Kraipelin asserts that 14 per cent. to 15 per cent. of all inmates of the asylums suffer with this form of mental disease. He dismisses the idea that masturbation is the cause, for reasons which are apparent, viz., masturbation occurs in other mental diseases. Dementia pracox is as common in women as in men and therefore the loss of seminal fluid by the latter, as a result of masturbation, cannot be the cause.
Kriipelin accepts Bleuler's distinction of fundamental disorders and accompaxnying phenomena of the disease. The fundamental disorders are those which occur in dementia simplex and in the terminal state of simple weak-nmindedness. From this point of view the weakening at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from of judgment, attention, of mental activity and of creative ability, the dulling of emotional interest, and the loss of energy, lastly the loosening of the inner unity of the psychic life would constitute the fundamental disorders while all the remaining morbid symptoms, especially hallucinations and delusions but also the state of excitement, depression and stupor, further the manifold disorders of volition, negativism, automatism, stereotypy, automatic obedience, mannerisms, grimacing, outbursts of meaningless laughter, &c., would be regarded as secondary accompanying phenomena due to disruption of harmonious psychic interconnexions by the degenerative process affecting functional systems of neurones in varying degrees of severity.
The fact that primary dementia of adolescence occurs in uncivilized races as well as civilized, supports the notion that this disease is of endogenous origin. The nature of the-accompanying phenomena probably largely depends upon the evolution of the individual psychic personality; and in this connexion it is interesting to note that Kriipelin found that auditory hallucinations were rare among the native Javanese. Doubtless word symbols play an unimportant part in their mentality as compared with civilized Europeans. Histological investigations hitherto, with the exception of the examination in a few isolated cases of the sexual organs, have been devoted to the central nervous system, especially the cerebral cortex.
Macroscopicallv, the brain and the spinal cord in these cases show little evidence of any disease.
Microscopic investigations by numerous neuro-pathologists, notably Nissl, Alzheimer, Duston, and workers (Rae Gibson and Harper Smith) in my own laboratory, have arrived, broadly speaking, at similar results.
Kriipelin sums up the changes thus: " Nissl, in the cases of chronic evolution, has noted profound modification of the cells which he has described under the name 'Destruction of the Nucleus.' A considerable number of cells appeared to be destroyed but there is no atrophy of the cortex. The deep layers contain numerous and large neuroglial cells."
Alzheimer, studying histological lesions in acute cases of catatonia, has described grave alterations of the cells of the cortex, especially of the deeper layers, notably swelling of the nuclei, infolding of their membrane, the cellular body retracted and on the way to destruction, and ndoformation of neuroglial fibrils which surround the cells.
In the old chronic cases, Alzheimer found widespread changes in the cells which may be regarded as the terminal state of grave disease which has run its course, in particular sclerotic forms. Very frequently deposits of lipoid products of decomposition were found in the various cells, even in quite young persons. Strikingly frequent were groups of nerve cells in which the basal processes appeared to be swollen and deformed by accumulation of fat. Lastly, diffuse loss of cortical cells could be observed. These severe morbid changes affected especially the second and third cortical layers.
The observations of Klippel and L'Hermitte have shown that these primary degenerative changes of the neurones may affect the whole central nervous system; and they consider that they are either due to an inborn biochemical deficiency or to the effects of an autotoxin circulating in the blood after the reproductive organs have arrived or should have arrived at maturity. X Klippel and L'Hermitte have estimated volumetrically the number of cells affected in different parts of the cortex. Their conclusions are of importance and may be thus summarized
(1) The lesions rarely affect the vessels of the brain and spinal cord, and only in restricted points the neuiroglia, and there exists neither diapedesis nor lesions of the endothelial walls of the vessels nor of the connective tissue cells.
(2) The lesions of the neurones can be divided'into three categories, corresponding to the chronological order of their development.
(a) Pre-existing lesions, not constant and of congenital origin, constituted by anomalies of development.
(b) The lesions of the neurones developed at the same time and ina the course of the disease, and consist in atrophy of the neurone with early granulo-pigmentary degeneration.
(c) Consecutive lesions marked by arrest of growth affecting the neurone, but also in different degrees the whole organism.
Whereas diffuse lesions are localized in the centres of association, the integrity of the constituent groups of the projection systems of the neurones was in general preserved.
Klippel and L'Hermitte have since called attention to the lesions of the spinal cord in dementia precox, in particular to degenerative lesions of the posterior column.
Wada states that he has found the large pyramidal cells are comparatively less affected.
Sioli remarks upon the accumulation of lipoid disintegrated material in the tissues especially around the vessels. Most authorities make little mention of extensive fibril destruction, although sorme authors note changes, and Goldstein asserts that in particular the coarser fibrils are damaged. De Buck, and others, 'refer to attenuation of the fibres in the supraradial network.
All investigators refer to glia cell proliferation. Alzheimer, in acute cases, describes amaeboid hyperplasia of neuroglia, accumulation of glia cells round the nerve cells and morbid new formation of fibres which surround the cells in a particular manner. Nearly all authors refer to the large swollen pale nuclei of the glia cells, many of which can be seen adherent to, or even penetrating into, the decaying nerve cells.
None of the authors refer to the change in the granule layers. The histological investigations of the central nervous system in dementia pracox of all these eminent authorities are in agreement on certain fundamental points, viz., that there is a parenchymatous degeneration of the neurones, and that the affection of the mesodermic vascular and supporting tissues are slight and of little importance; contrasting therefore most distinctly with the meningo-encephalitis of dementia paralytica and sleeping sickness, both of which are due to a parasitic infection of the central nervous system.
The results of these observers clearly point to a primary parenchymatous degenerative process of the neurones and are in favour of the unicist conception of Kriipelin.
SUMMARY OF PERSONAL HISTOLOGICAL OBSERVATIONS.
None of the eight cases examined showed any thickening of membranes or obvious naked-eye change of the brain; in that respect contrasting plainly with dementia paralytica. Five of the cases died in pre-war times. Paraffin block sections of various portions of the brains were prepared of 5 ,u or 10 , in thickness, stained by polychrome methylene blue or methylene blue and eosin. The remaining three were cases that have died within the last year or two. In these the brain was systematically examined both by paraffin block sections, stained in the same way as above, and frozen sections of formolhardened material stained with scharlach and Nile blue for lipoid granules.
The sections which had been prepared in pre-war days had retained their colour, and the results of the histological examina-tion of these sections appended to the clinical notes of each conform, so far as they go, with the results obtained in the recent cases.
Broadly speaking, the morphological changes correspond with those described by the previously mentioned authorities. They confirm the results obtained by Klippel and L'Hdrmitte regarding the extension of the degenerative cell changes to the whole brain, including in two cases the cerebellum. They also show that there are two types: (1) In which there has been a congenital arrest of many neurones, especially of the small and medium sized pyramids in the frontal lobe (amentia, adluirably described many years ago by Shaw Bolton) and in which later at puberty or adolescence, a widespread neuronic degeneration occurs.
(2) The degenerative cell process is not associated with any congenital or prepuberal arrest of development.
The glia cell proliferation is general, and occurs especially in regions where the cell degenerative process is most marked. The neuroglia nuclei are pale in colour, and seen in groups around the degenerated cells, sticking to them or penetrating the cytoplasm. I could see no spider cells, and only slight. evidence of neuroglia fibril formation by Ranke's Victorian blue stain, so characteristic of general paralysis.
The vessels show no changes: there is no perivascular cell infiltration, nor endothelial proliferation of the capillaries, so characteristic of the meningo-encephalitis of dementia paralytica. Around the small vessels and in the endothelial cells, especially of the frontal lobe, fatty lipoid granules are found (see Plate I).
There is little evidence of nerve-fibre atrophy and sections of the brain stained by the Weigert-Pal method would afford but little explanation of the dementia. Such fibre atrophy or deficiency as occurs could be explained by the destructive decay of the cortical cells, or the congenital cell deficiency. The fibre deficiency or atrophy is most apparent in the frontal lobes.
But the amount of fibre atrophy, due to cell destruction in those cases in which the demential symptoms came on first at puberty or in early adolescence, does not show a correspondence as in dementia, paralytica. That being the case, we must assign the major part of the fundamental symptoms of dementia precox to the functionally incapacitated or degenerated neurones. By this I mean the greater part of the neurones are living, but so biochemically altered that a progressive disorder and loss of function results.
My observations show that, besides the morphological changes in the cells affecting the nucleus and the cytoplasm of the cells, which have been described as occurring in the cortex by all the before mentioned authors, there are, in addition, similar, though not as intense, morphological changes in the basal ganglia, the stem of the brain, the medulla oblongata, and in severe cases of the cerebellum, but the cortical cells are most affected.
No author has paid attention, so far as I can find, to the marked nuclear and cytoplasmic changes in the layers of granules (intercalary neurones) of those regions of the cortex where these cells are so aggregated that they can easily be differentiated from the scattered pale nuclei of the neuroglia cells.
The swelling of the nucleus and infolding of the membrane of great numbers of the cells in the cortex, and to a less degree in the other regions of the brain mentioned, is well established, but no author has pointed out that numbers of the nuclei of these cells show, in varying degrees of intensity, a biochemical change by the fact that the nucleoli, which in normal cells are stained a deep blue (basi-chromatin) reaction, are stained purple or even reddish-pink (oxychromatin reaction). According to Heidenhain this oxychromatin colour with eosin and blue dyes signifies a diminution of organic phosphorus (see Plates). This. diminution of organic phosphorus may be associated with diminished function in relation to oxidation processes.
Besides the biochemical and morphological changes of the nucleus, there are morphological and biochemical changes observable in the cytoplasm and its processes. Under a low-power magnification the cortical cells, especially the small and medium-sized pyramids, are seen to have their processes broken off, and the regular linear arrangement into the columns of Meynert may be more or less destroyed according to the advance of the disease.
There may, in some cases, owing to congenital deficiency, be smnall places where th.e cells are absent. Examined with an oil immersion, normal Nissl granules are seldom seen, even in the large Betz cells or cells of the optic thalamus, corpus striatum, pons and medulla oblongata,but they are seen fairly normal in the anterior horns of the spinal cord.
Generally speaking, the Nissl pattern is not seen in the cells and dendrons, but the cytoplasm and processes are stained a dull diffuse bluish-purple, and scattered throughout are vacuoles.1 These vacuoles are caused by lipoid granules, which have been dissolved out in the 'Since writing this paper I have examined the inferior cervical ganglion, together with the structures named, from a recent fatal case of dementia precox. The cells of the sympathetic ganglion showed abundant lipoid granules so that it is probable that this change may be more or less universal in well marked cases of this disease. process of preparation of the sections (see Plates III and V). As can be seen, frozen sections stained by scharlach or Nile blue show the cytoplasm more or less filled with fat granules (see Plate I). I have already given reasons for supposing that the basophil substance, which is the antecedent of the Nissl granules, is a product of the vital action of the nucleus on the cytoplasm, and the lipoid granules are evidence of hypofunction, which, when it is abundant and affecting many cells, may be regarded as a pathological process. So that the cells in all the regions mentioned, in all the cases more or less, exhibit direct evidence of hypofunction.
No author hitherto has directly investigated the copdition of the intercalary cells, although reasons have been given for supposing that they play an important part in the formation of the synapse in all systems of neurones and in the cerebellum. Microscopic examination with an oil immersion of regions of the cortex in which these cells form definite layers visible with a very low magnification-e.g., the ascending parietal or occipital convolutions in the region of the line of Gennari and other areas, shows that these cells are profoundly modified. The nucleus is swollen with pale blue or purple staining, and often pink-indications of a biochemical change. The cytoplasm is hardly visible in these stellate neurones of the plexiform 1 layer (granular) owing to the swelling of the nucleus; fine vacuoles are, however, seen in it, and when these -cells are stained for lipoid, fine orange-coloured granules are observed corresponding to the vacuoles.
Similarly in these cells this reaction constitutes evidence of a hypofunction and deficient oxidation. Having this in mind, I felt it would be desirable to see if this failing of the basophil substance could be ,demonstrable to the naked eye. I took, therefore, three pieces of tissue from three separate brains that had been hardened in formol. I selected the cerebellum because its structure is uniform, and therefore comparisons would be more reliable.
Portions of the cortex of the lateral lobe of a case of tetanus, a ease of senile dementia, which showed by the usual staining methods marked changes similar but more extensive than dementia prwcox, and -a case of dementia precox were taken. These were washed free of formalin and simultaneously passed through the various processes for blocking in paraffin. The three pieces in one block were cut simultaneously, the sections containing the three tissues were placed on cover glasses stained and mounted; so that the conditions in no way varied A, the three sections of cerebellum miounited oni one slide (all submitted to the same conditions after removal from formalin), as seen with the naked eye ; slightly magnified. Fig. 1 , tetanus brain; fig. 2 , senile dementia; fig. 3 , dementia prncox. B (1, 2, 3), each of these as seen under the microscope, the upper figure with a low power magnification. The lower, with a high power magnification, shows the granule layer only. Observe the difference in the basophil staining reaction. The only fallacy is the possibility of difference in the formalin employed. Further experiments of a similar nature are being conducted, combined with chemical analysis of the tissues. A more positive conclusion regarding this finding will then be possible ; at present it is only very suggestive.
for each section. The results are shown in the accompanying Plate II.
It will be seen how much deeper blue the granules of the tetanus case are stained than are the sections of the brains of the two cases of dementia. This observation, in conjunction with the previous microscopic observations, points to a deficiency of basophil substance and a diminution of the organic phosphorus in the cells of the brain of dementia praecox; a fact which may be correlated with the evidence of a failure of nuclear phosphorus in the reproductive organs. Further observations by chemical analysis of the cerebellum in dementia pracox and normal are in progress. But the following chemical investigations, although by no means conclusive, tend to support the microscopical investigations CHEMICAL QUANTITATIVE ANALYSIS.
Waldemar Koch and Sydney Mann, in my laboratory, made a number of careful analyses of the brains of persons dying of different diseases, including six from cases of dementia praecox:
"Compared with the normal, the amount and distribution of phosphorus shows no marked change, but the neutral sulphur shows a great diminution, while the inorganic and protein sulphur is greatly increased. Thus so far nine cases in all have been examined and found to give results which, although varying among themselves, all tend in the same direction-i.e., a diminution of the neuttral sulphur.' This variation appears to be independent of the cause of death, and so far has not been found in other forms of insanity. It does not then seem unreasonable to suppose that the subject of this mental disorder may possibly possess a general bodily deficiency for oxidation processes. Some support is lent to this by the fact that Pighini has found an increase of neutral sulphur in the urine in this disease."
These experiments are valuable inasmuch as they indicate deficient oxidation processes. The fact that these observers were unable to detect any diminution of organic phosphorus is easily explicable and in no way contradicts the micro-chemical staining reactions indicative of a deficiency of nucleic acid phosphorus. The reasons I would adduce are these l An explanation may not be out of place for the term " neutral sulphur." It represents an intermediary stage between unoxidized protein sulphur and oxidized ethereal and inorganic sulphates. It does not split off sulphuric acid on prolonged boiling with hydrochloric acid, neither does it form lead sulphide on boiling with alkali and lead acetate. The term neutral is used in contradistinction to sulphates or sulphuric acid.
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(1) Not more than 2 per cent. of the brain consists of cells in the grey matter, and only a fraction of this consists of nuclear matter.
(2) The great bulk of the brain is white matter, and of this myelin, which contains a large amount of organic phosphorus is the largest constituent.
(3) There is no appreciable change in the myelin in dementia precox; consequently, although the nuclear phosphorus may have diminished considerably in amount, it would be only a small, almost inappreciable amount of the total organic phosphorus in the brain.
Pighini has carefully studied metabolism in dementia praecox. He gives the following summary of his results:-" With a view of throwing light on the metabolic change associated with the profound symptoms of dementia prmcox, I have selected four typical cases of the disease in the acute and eight in the more advanced stage, and in them I have studied the various food elements by means of numerous analyses of the food administered and the exeretions. Each case gave results of interest, which may be summarized as follows:--
(1) In the dementia pracox of Krapelin the acute phase and the advanced phase each present different modifications of altered metabolism.
(2) In the acute phase, as evidenced by motor restlessness, sitophobia, violent impulsiveness, slight elevation of temperature, &c., there is a negative balance (increased excretion) of nitrogen (urea, uric acid xanthin bases) of phosphorus and sulphur, indicative of a marked dissolution of the phosphorized and sulphurized proteids of the organism.
(3) In the advanced phase, as evinced by dementia, negativism, tics, grimaces, katatonia, &c., there is a proportionate retention of phosphorus and nitrogen, a loss of sulphur proportionate to these elements, and an independent loss of calcium.
(4) In the two phases investigated there is an altered water metabolism, and a relaxed excretion of chlorine."
The great difficulties attending chemical analyses of the brain and the many sources of error in estimating metabolism in this class of patients makes one careful in drawing conclusions. Still such evidence as exists supports the view that there is a deficiency in the oxidation processes in the brain. Seeing that the microscopic investigations related tend to prove that the oxidation processes are deficient, these findings support the general premises deduced.
THE CORRELATION OF THE MORPHOLOGICAL MICRO-CHEMICAL AND
CHEMICAL INVESTIGATION OF THE BRAIN AND REPRODUCTIVE ORGANS WITH-THE FUNDAMENTAL CLINICAL SYMPTOMS.
A certain number of cases of dementia precox occur in congenital aments, or imbeciles. These might be termed dementia praecossissima and from early childhood there are clinical indications of a failure of the higher neural functions. It is quite probable that not only the brain is affected by a developmental deficiency, but that there is a general deficiency of the elan vitale and this is manifested by the reproductive organs at puberty, which either fail to develop or an early arrest of spermatogenesis occurs. In this connexion it is interesting to note that I have shown a complete arrest of development of spermatogenesis in several cases of imbecility. Cases in which clinical symptoms first manifest themselves at puberty or early adolescence exhibit a progressive failure of the Ilan vitale, which may be correlated with the regressive atrophy of the testes, organs in which it can be easily demonstrated that productive energy is most active. But the active nuclear proliferation continually going on in the testes is a synthetic process requiring active oxidation processes to build up a complex organic phosphorus compound, protamin nucleinate out of simple phosphorized lipoid substances. The fact that these synthetic processes rapidly fail points to a germinal defect.
The elan vitale so poetically described by Shakespeare in " Romeo and Juliet":-"My bosom's lord sits lightly on his throne And all day long an unaccustomed spirit Lifts me above the ground with cheerful thoughts."
is a sign of an outburst of productive energy connected with the supreme function of reproduction. There is also evidence of germinal defect, for many cases of dementia precox are congenital aments as shown by the fact that a number of the higher cortical neurones do not develop.
The fundamental clinical disorders of dementia prwcox are a weakening of judgment, attention, of mental activity and of creative ability, the dulling of emotional interest and the loss of energy, lastly the loosening of the inner unity of the psychic life. Now if we assume that the neuronic changes show (1) a progressive suspension of functlon of some neurones associated with (2) such intense bio-chemical and morphological changes in other neurones as to indicate suppression of function we are able to explain remission or partial remission of some of the symptoms, and sudden changes from stupor to impulsive behaviour.
Suspension of neuronic function due to hypofunction from defective oxidation processes caused by autoor hetero-toxic conditions may vary in intensity and degree, but suppression of function owing to germinal lack of durability is incapable of any remission but is progressive, so that even when a remission of some of the symptoms occurs there is a residuum of weak-mindedness, dementia simplex, which is progressive and continuous. It should be mentioned that the neurones are in the normal individual permanent cells adapted for a prolonged life and protected by special anatomical conditions from injury and disease. Any form of stress, using the term in the wide sense employed by Mercier, will contribute to lower the durability of the neurones.
Now it is known that some cases which at first clinically appear to be cases of dementia praecox recover. Moreover, some cases of con--fusional insanity may present a clinical picture of dementia prwcox and recover completely. It must be supposed that these cases are due to a hypofunction, and we should probably find a general condition of lipoid granules in the neurones with basophil chromatolysis and dis--appearance, or partial disappearance of the Nissl granules.
But evidence of a biochemical and morphological degeneration of -the nucleus points to a condition which would end in suppression of -function, although this condition does not necessarily imply death of -the neurone and atrophy of the axon. The morphological changes implying suppression of function are found especially in the cortex and -particularly the cortex of the frontal lobe in which neuroglia proliferation -is most marked. Associated with this are universal changes in the various regions of the brain pointing to hypofunction, viz., lipoid granules in the cytoplasm and in many cells an oxychromatin or a tendency to -an oxychromatin reaction of the nucleus (see Plates III and V). The affection of the stellate intercalary cells which enter into the -synapse, and the evidence I have adduced of the importance of these cells in connexion with oxidation processes productive of neural energy and transmission of nervous impulses, suggest that a hypofunction or suspension of function of these neurones would lead to synaptic dis--sociation and thereby account for psychic dissociation and the coming and going of symptoms; or where there is a permanent morbid change, to a suppression of their function with permanent dissociation. We have thus two morphological conditions which will account for the fundamental disorders, and the nature of these disorders will depend upon the cerebral structures affected whether in such a way as to produce suppression or suspension of function. Naturally the nature of the mental disorders will also depend upon the localization and the relative intensity of the hypofunction, suspension, or suppression of function of the neurones.
It is quite probable that there is a hypofunction of the whole of the bodily tissues; there is certainly a diminished vital resistance to microbial infections. A large percentage of these cases of dementia preecox die of tuberculosis, but my observations show that exactly the same neuironic changes can be found in dementia proecox cases that have died of acute pneumonia. So that although it is common to find stupor in patients affected with active tuberculosis and although the absorption of toxins may, therefore, have played a part in the production of some of the symptoms, yet I have formed the conclusion that the essential cause of this disease is an inborn germinal defect, the nature of which is unknown. When we come to consider that in a normal seminal emission there are about 226,000,000 spermatozoa, it is probable that some are of greater vitality than others, and that by the law of chance a weak spermatozoon may occasionally reach the ovum, or the ovum itself may be deficient in vital energy. Again the combination may not be favourable to the production of a sound and durable organism. That this chance of a spermatozoon being vitally deficient would be increased by hereditary taint, or by any of the causes which would lower the vitality of the parents, seems probable.
Nature is unmindful of the individual, mindful only of the species, and by early mental decay and arrest of spermatogenesis, reproduction of a degenerate being is thereby prevented. band. After two years and fifty-six days' service he was discharged for deafness.. He rejoined the Army in March, 1915, and was sent to France. Whilst at1 Dickabush in November, 1915, a shell burst near him and he was sent to the base, suffering from shell shock. From there he was sent to Faversham, Chatham, and Mill Hill, and finally discharged as unfit for further service. After leaving the Army he apparently did no good. He had many jobs, but admitted he could not keep them, and had been in prison for being in possession of matches whilst on munition work. He was admitted to Long Grove Mental Hospital on June 3, 1918, aged 20.
Condition on Admission.-Physical condition: Good; comparatively normal and of average development.
Mental Condition.-He was found to be suffering from recent melancholia and was an evident case of dementia pra3cox. He had several mannerisms and laughed and grinned inanely, was full'of all sorts of strange fantasies and ideas and^aid he felt he was under some influence or spell. He was very solitary and uninterested in anything except his own peculiar ideas. He himself thought he had always been strange, even before joining the Army, but that he had been much worse since sustaining shell shock. He was evidently hallucinated and sometimes very confused and contradictory. He accounts for his fits of depression in a very inconsequential way, and even when saying that he had ask'd the attendants at the infirmary to poison him he began to smile in an imbecile way.
In July, 1918, his mental condition was deluded and hallucinated, restless, impulsive and resistive, with occasional faulty habits. On one occasion he butted his head against the wall and at another time he threw himself about -the floor. This condition continued with lapses into a mildly stuporose 4condition.
On October 12 be threw a flower pot at an attendant, and on November 1 'he was noted as being in an unsettled condition, aggressive, impulsive and 'intolerant of discipline.
On November 11, 1918, he was transferred to Hanwell Mental Hospital where he was diagnosed as dementia precox, his mental condition being one of moroseness and confusion, refusing to speak, but with outbursts of aggressiveness and violence.
On December 6, 1918, he, was noted as showing no improvement in his -mental condition, but his physical condition was good and he was clean in his habits.
Throughout the later part of January and February, 1919, he was troubled with a low form of pneumonia and a persistent cough. This condition however cleared up and his health was good. His mental condition showed no improvement and he continued to be dangerously impulsive, sullen, obstinate, and quite devoid of interest in himself and his surroundings.
On October 31, 1919, he developed a pyrexia with symptoms of influenza and on November 5 he was found to be suffering from lobar pneumonia, from which he died, at 1.20 p.m., on November 6, 1919-seventeen months after admission to Long Grove. Microscopic Examination of the Brain.-By ha3matoxylln and scharlach and Herxheimer scharlach methods for fatty granular degeneration: Comparatively to the dementia senilis there are few of the cortical cells which show the granular fatty degeneration in the motor area. In the frontal region, however, a large number of cells, small, medium and large, of all the layers, show fatty granular degeneration. The nuclei of the cells are swollen, the nuclear membrane infolded or irregular in outline and the contents often show fine orange-stained granules. The nucleolus may be stained purple or orange red.
Medulla Oblongata.-The cells of the ventral nucleus of the vagus and the nucleus ambiguus show the fatty granules in them. There is very little evidence of change in the hypoglossal. In some of the cells the nucleus is obviously swollen and shows degenerative changes. This applies to all cells including those of the olivary body, although the pigment in this kind of cell is finer. The large cells show the lipoid granules better.
Unstained Specimen of Medulla.-Many of the cells show fine granules faintly but not nearly so many as in the stained specimens. The conclusion is that this is a fatty degeneration as the granules stain with scharlach " R." Very few cells of the pons show any fatty change at all. Paraffin Sections.-By eosin and toluidin blue and toluidin blue alone. Cortex, Motor Area and Ascending Parietal.-There is a deficiency of basophil substance generally. The Nissl granules in the majority of cells where these granules are well seen in the normal, are in the sections deficient, and there is a tendency, in a varying degree, of conversion of the granules into a dust-like condition. Many of the large motor cells show yellow pigment granules. In some the nucleus is eccentric. As regards the medium and smaller pyramids, many show swollen nuclei, chromatolysis, shrinking of the cell and disappearance of the dendrons or dendritic processes. The cytoplasms often show yellow or unstained granules due to the lipoid substance having been dissolved out. The most marked changes are seen in thedeep polymorphic layer where there is hardly a normal looking cell to be found. The nuclei are swollen, in many instances they occupy nearly the whole of the cell. The membrane is often infolded and the nucleus itself very frequently has a pale granular appearance as if it had undergone fatty degeneration and the fat had been dissolved out. The cytoplasm contained but little basophil substance and is filled with minute granules or vacuoles, due to the lipoid having been dissolved out. The processes of the cells are either not seen or are broken off.
There is a proliferation of neuroglia nuclei, faintly stained with fine blue chromatin granules. These are seen at all levels, but especially where the cell changes are the most marked. In the ascending parietal convolutions, where the intercalary cells form a definite layer of granules it was observed that these cells have large swollen nuclei, faintly stained blue or pink, according to the stain employed and with but very little cytoplasm. It was observed that the cytoplasm contained little or no chromophylous substance and was filled with fine vacuoles. substance and disintegration of Nissl granules to a variable extent; lipoid granular change in the cytoplasm, especially in the cells with a swollen and often irregular shaped nucleus. The small intercalary cells have very pale nuclei and are difficult to differentiate from the glia cells which are proliferated and exhibit a similar pallor and lack of basophil substance.
Optic Thalamus.-In the thalamus the large medium and small sized cells are all affected with the nuclear and granular change described (vide Plate I).
The small intercalary cells are similarly affected to those in the pons and one can see the nucleus surrounded by a finely granular cytoplasm. Corpus Striatum.-The large cells are far less numerous. The changes are the same as have already been described in other cases. Even more marked nuclear and cytoplasm degeneration is to be seen. Oxychromatin reactions in the nucleolus and substance of the cell after staining with toluidin blue and eosin, the granular change in the cytoplasm is seen and the processes of the cells are broken off.
In the Island of Reil the nuclear and cytoplasm changes are well marked especially in the polymorph layer. It is evident also in most of the cells of the pyramidal layer. There is a proliferation of glia cells throughout the cortex. By Victorian blue there is no evidence of proliferation of neuroglia fibrils.
Angular and First Temporal.-Both the temporal and angular regions of the cortex show little difference in the number of cells or their arrangement in columns from the normal. The granular layer is well marked. Stained with toluidin blue and eosin all the cells, under low power magnification, seemed to be stained purple. The same is seen in the angular cortex, though perhaps not quite so marked as was found in the auditory. The large and medium-sized pyramids seem to be less affected but the granular change is quite evident in the smaller pyramids and well marked in the infragranular polymorph layer (vide Plate I).
Calcarine Fissure.-Undera low power the cell arrangement appears normal. Although most of the small and medium-sized pyramids of this region show a granular change in the cytoplasm and a swollen nucleus, the most marked change is found in the intercalary cells; which when stained by Nissl method are quite a pale blue. With toluidin blue eosin the nuclei are stained pink and the nucleoli also.
Occipital Pole.-Exactly the same change is observed here as in the calcarine fissure.
Superior Frontal.-Rather a patchy arrangement is observed under a low power in the cells of the supragranular layer, as if there were a deficiency of development. The regular arrangement in columns is not maintained. The apical processes are obliquely set to the surface and the cells themselves seem to have their processes broken off. All the cells seem to take a pinkish tinge; this is especially noticeable in the small cells (vide Plate V, fig. 3 ).
The impression gained from this examination is that the frontal region is more affected than the other parts of the cortex examined, and there is a, deficiency of development. Examination by the high power shows the same cell changes described elsewhere in the brain, but in a more advanced degree. In some instances the cells seem to be almost completely destroyed. The nucleoli all take the red dye. Here and there are patches where only glia cells are seen. With Victorian blue no definite evidence of neuroglia fibril proliferation can be observed. Frontal Pole.-By low power there is less evidence of change than in the superior frontal, still there is not the normal arrangement in columns. Observations with high power magnification however show an advanced nuclear and granular change of the cells similar to those seen in the superior frontal. Frozen sections of the tip of the pole of the first temporal convolutions stained by scarlet and hammatoxylin, show marked granular degeneration of the cells of the deeper layers. Fat granules are seen in the perivascular spaces of the smallest vessels; some apparently taken up by the endothelial cells (vide Plate I).
Adrenal.-By scharlach-haematoxylin. The cortex is narrower than normal. The greater portion of the cells have no lipoid content. Those that have are stained a deep red. It is possible that this deficiency of lipoid is due to the pneumonic condition from which he died, but the narrow cortex and -low weight (right, 30 grm.; left, 45 grm.), for a young man is abnormal. The cortex seems to be more deficient than the medulla (vide Plate IV).
Testes.-No spermatozoa were found in films made from emulsion of the testes. Sections of the testes stained by scharlach and hoematoxylin show some deficiency of lipoid in the Sertoli cells, and thickening of the basement membrane. There is no evidence of spermatogenesis, and many of the tubules are apparently atrophied. , aged 20. Admitted Colney Hatch, April 27, 1914 . Died October 20, 1916 Has a brother in Hanwell (said to be an epileptic), admitted June 10, aged 21. When admitted he was certified as suffering from delusional insanity. He adopts fantastic attitudes, gesticulates freely and hears voices of imaginary persons and claims to be in close communication with the Almighty. He says that he has been dead but has risen from the grave. He was in ex-7 standard at school. He had night horrors as a child and sleeplessness due to hallucinations. He has been a boot-repairer. In the frequent notes taken during the twenty-eight months of his residence in the asylum there is no statement that he masturbated. The diagnosis was changed in April, 1915, to dementia prwcox. He is dull and stupid and very rarely speaks to anyone. He is disorientated for both time and space, extremely untidy and faulty in habits. Further notes: Nothing except that he is occasionally troublesome.
June 2, 1915: First stage of tuberculosis. September 18, 1916: Another attack of so-called apical pneumonia. Death from acute pulmonary tuberculosis, October 20, 1916. Testes, 15 grm. and 16 grm. No spermatozoa seen by dark ground examination. Vesicula seminalis seen by dark ground examination.
Microscopic Examination of Testes.-Examination of frozen sections stained by haemotoxylin and eosin. No spermatozoa seen in sections. Many of the tubes atrophied and only show sustentacular cells, the spermatogonia spermatocytes and their nuclei are absent; the basement membrane is thickened and the fibrous interstitial tissue increased; the interstitial cells are seen but they appear to be smaller than normal as if in the resting stage or partial resting stage. The majority of the tubes show spermatogonia and spermatocytes with active mitotic figures, but spermatids are rarely seen and nowhere could I find any spermatozoa.
Interstitial lipoid: hardly any lipoid seen. Very little in cells of tubes.
Examined with high power, fine granules seen in syncytial (Sertoli) cells. Examnination of Brain.-Weight of br6in, pons and medulla after hardening in formol until September 15, 1919, 1,210 grm.; deduct 10 per cent. increase due to hardening, 121 grm.; -1,089 grm. net weight. The weight therefore is considerably below the average weight of the male brain. Microscopic Examination of Brain: Frontal Lobe.-Toluidin blue and eosin. The majority of the cells are stained a rather faint purple. There appears to be a failure of cells groups in pyramidal layer as if undeveloped. In these regions the glia cells are in excess with very pale stained nuclei. The nuclei of the neurones are large, clear and irregular in outline. The nucleoli and intranuclear network are not so well-stained as normal. The intranuclear network is stained pink and the nucleolus is frequently stained purple instead of blue. The cytoplasm is either stained a diffuse purple or a faint pink. As a rule the larger the cell the more blue is seen in the stain. Nowhere is there evidence of Nissl granules. The granular and infra-granular layers show the most imperfect staining under a low power. With an oil immersion the nuclear change is most pronounced in these cells. A great proliferation of glia cells is seen, many of which can be seen adherent to the degenerating neurones-not a normal cell could be seen. The glia nuclei are as in other cases only faintly stained.
Superior Frontal Lobe.-Very marked nuclear change in all the cells both large and small. The cytoplasm of the large pyramids shows no Nissl granules. The edges are crumbling, the substance is diffusely stained. There are many neuroglia cells-some of them lying in the perineuronal spaces.
Motor Area.-A number of the large Betz cells show well marked nuclear changes. In others the nucleus appears normal, although there is usually a deficiency of the chromatin substance. A great many satellite cells are seen around the neurones. In other respects the changes in the cells of the various layers resemble those described as occurring in the frontal lobe-except that the change is not nearly so marked and there is no evidence of failure of development of cells.
Occipital Cortex.-Similar changes of nucleus and cytoplasm in cells observed only not so marked. Both granular layers show very pale staining. The cells have a large swollen clear nucleus, the whole stained a purple pink, the cytoplasm is more evident and exhibits less crumbling and disintegration than the cells in the frontal lobe.
Cerebellum.-Strikingly evident under a low power is the deficiency of chromatin in the granule cells. There are patches and streaks of faint blue or purple staining. These patches can be resolved under a high power and show in their midst very faintly stained nuclei. The cells of Purkinje are generally of normal shape, but exhibit as a rule only fine Nissl granules. Generally speaking, the cells are stained a diffuse purple with the polychrome or double stain. History.-D. B., an unmarried labourer, aged 33. He was admitted to Claybury Asylum on May 15, 1903, suffering from melancholia. He was sullen, reserved and obstinate, seldom speaking except in answer to imaginary voices addressing him. At times he struggled with the attendants, but seemed to have no recollection of same. He had no idea of time or place and his memory was very bad, so bad that he did not know what occupation he had followed. He also suffered from marked delusions of persecution and thought his food was being poisoned. He stood for long periods of time in the same place and position. He was in a poor state of health, but his heart and lungs and other viscera were reported healthy. The progress notes up to August, 1908, when the patient eventually died of pulmonary phthisis, report a state of progressive dementia. In April, 1905, he was said to be simple, childish and laughing without cause and at other times suffering from great depression with aural hallucinations and delusions of persecutions.
Examination of
.Microscopical Notes.-Weight of brain, 1,250 grm. Nissl polychrome:
Basal ganglia, small and large cells show characteristic nuclear change (nucleolus looks red). Considerable increase of neuroglia cells, pale colour (deficient nuclein), many in groups around degenerated cells.
Medulla.-Polychrome. Very characteristic nuclear and cytoplasm changes throughout. The large cells of the hypoglossal are least affected. The large cells of the ventral nucleus of the vagus are much affected, the small cells of the dorsal nucleus are much affected, and all the small cells of the medulla, in varying degrees, show the characteristic changes. The neuroglia cells are proliferated and although there is deep staining of the Nissl granules, especially in the large motor cells, nevertheless the nuclei of the neuroglia are very pale pink, giving therefore an oxychromatin reaction.
Cerebellum.-Purkinje cells are well stained with the basic dye blue, but the granules are poorly stained by the basic dye a purple pink. The intranuclear network is very distinct and is so stained. CASE IV.
History.-J. G. H., admitted to Claybury Mental Hospital on May 24,1904, said to be suffering from mania. He had been a clerk by occupation: his age was 27 and he was unmarried. He had led a temperate, steady life and shown considerable ability and aptitude for his work while at school. Fifteen months prior to admission he suffered from religious excitement; expressed desire to become a missionary and to reform the East End of London. On his father's side of the family there was a history of intemperance and mental weakness and one of his aunts was an epileptic. He began wandering aimlessly at nights and staying out late. When he was admitted to Claybury he suffered from delusions of persecution, aural hallucinations and expressed strong religious convictions. At first he was a very difficult patient to deal with, he attempted to escape and had to be shut in a strong room. Later he developed a suicidal tendency, but this soon passed off. He became much less impulsive and much quieter. In January, 1905, he was diagnosed as adolescent mania and was much more resistive and restless about this time. In 1907 he was for some time (months) very troublesome, striking and teasing other patients, but gradually he was becoming more simple and childish and grinned and grimaced in a meaningless fashion. After a few months of more marked dementia the patient caught cold, developed broncho-pneumonia, and after four days' illness died on September 25, 1908. Microscopic Notes.-Weight of brain, 1,590 grm. Tip of frontal convolution, Nissl stain: Every cell shows characteristic degenerative changes. Swelling of nucleus, infolding of membranes, pallor of nucleolus or reddish colour, vacuolation, granulo-pigmentary degeneration, disintegration of cytoplasm, shrinking of cell, no great amount of neuroglia cell proliferation, pallor of glia cells. No vascular changes. The most marked cellular change I have seen. Nissl cerebellum: Granules faintly stained comparatively. Purkinje cells: Nuclear swelling and infolding of nuclear membrane; nucleolus pale or reddish colour. Chromatolysis more marked in some cells than others. Nuclear change marked in some cells and yet little chromatolysis.
History.-C. O'C., aged 22, employed as a domestic servant. Attack commenced about fourteen months previous to admission, but she had gradually been getting worse during the last three months. No further previous history obtainable. On admission to Horton Mental Hospital, April 16, 1903, she was diagnosed as a case of melancholia, her mental condition being very dull, with hallucinations and an impaired memory. Her bodily condition was fair. Both bodily and mental condition remained unchanged until March, 1907, when she was re-certified and diagnosed as suffering from dementia preacox. She was then stuporose, dirty in her habits, and showed marked katatonic signs. Her health continued fair. On February 14, 1908, she had a very violent outburst, developing a tendency to attack anyone in her vicinity. This was followed by a condition of stupor in which a foul stomatitis developed. She was removed to the infirmary. Her pulse became rapid and weak, and her temperature became subnormal. A cough and dullness at bases of lungs developed; also signs of peripheral neuritis of. the legs. On March 8, 1908, she collapsed with a very subnormal temperature and extremely feeble pulse, and dieK at 9.35 p.m. of the same day.
Post-nortem Examination.-State of nutrition: Poor. Lungs: CEdema and congestion of bases with muco-pus in small tubes. Heart: Marked fatty degeneration with some infiltration and pigmentary change. Aorta: Slight atheroma. Liver, spleen, kidneys and small and large intestines were congested. All other organs normal.
Cause of Death.-(1) Fatty degeneration of heart; (2) bronchitis. Microscopic Examination of Brain.-The following structures were examined: Medulla oblongata, top of first frontal, top of ascending parietal. The staining employed was polychrome. The sections were examined about ten years after they had been made. The tissue had been alcohol-fixed and the sections had retained their coloration perfectly. Medulla oblongata: All the cells show marked changes. Nissl granules are absent. The cytoplasm is shrunken and contains a basophil staining duct; there is vacuolation of the cytoplasm indicating that lipoid granules in abundance had been present but dissolved out. The nuclear changes in greater or less degree were present in the majority of the cells. In many (especially the smaller) cells the nucleolus is stained a faint pink. The nucleolus instead of giving a blue stain is either pink or purple. The same changes only marked if the cells are observed in the two cortical structures above named. The glia cells stained faint pink are proliferated. In the ascending parietal the granule layer is especially affected. The small cells show a large swollen pink nucleus with a vacuolated ragged the most pronounced and typical changes in all the cells are seen, especially marked is the change in the polymorph layer. The following changes were observed: Complete absence of Nissl bodies; great diminution of basophil substance in the cytoplasm, leaving an irregular vacuolated structure. Some of the vacuoles contain yellow lipochrome granules, others obviously have contained a lipoid substance that has dissolved out in the preparations of the sections. Some of the cells are mere shadows. The nucleus is swollen irregular in shape, membrane often infolded or crenated. The nucleolus is stained pink or purple in many of the cells. There are large numbers of pale slightly pink-stained neuroglia cells. These can often be seen adherent to the dead or degenerating nerve cells. The dendritic processes are broken off and not a healthy normal cell can be seen. The changes are most marked in the polymorph layer.
CASE VI.
History.-M. R., aged 17. No history prior to admission given. Admitted to Horton Mental Hospital on August 29, 1907 . She was in a stuporose condition and took no interest in her surroundings. It was with difficulty that she could be made to open her mouth or eyes. She was in a very weak state, with discharging sinuses round left shoulder and signs of consolidation of left lung. Pyrexia was maintained, and she became slowly weaker, developing signs of cavity in her left lung, and her right lung was also affected. Her mental condition was at first one of katatonic stupor. At night she became noisy and restless, later she was more or less stuporose. Patient became rapidly weaker, and finally died at 5.12 a.m. on January 4, 1908.
Post-mortem Examination.-State of nutrition: Very emaciated. Both lungs: Consolidated with tubercle: in both upper lobes there was a large cavity. Small intestines: Tubercular ulceration throughout. Organs of generation: Both tubes much enlarged, matted together and full of caseous material and slightly adherent to surrounding structures; caseous material in body of uterus indicating tubercular disease. Joints: Tubercular disease of shoulder joint; other organs comparatively normal.
Cause of Death.--(1) Tubercular salpingitis;
(2) tubercular disease of lungs, intestines, and left shoulder-joint.
Microscopic Excamination.-Polychrome and eosin. Methylene blue and eosin-stained sections of the cortex in various regions. The corpus striatum, optic thalamus, medulla oblongata, and cervical spinal cord were examined. The cells of the cortex in various regions, especially the frontal, show changes of a primary degenerative character. The columns of Meynert, as a rule, are seen, but the cells generally speaking are deficient in basophil staining reaction. The outline is irregular, the processes are short, and the apical processes are only clearly defined for a short distance. The nuclei show signs of degeneration. They are swollen, and the nuclear membrane is infolded or crenated; the nucleolus and intranuclear network is stained a purple or red. The deeper layers of polymorphic cells are more affected tlan the superficial Sections of brain of Case VI. Fig. 1 stained with polychrome and eosin. 1, cells of optic thalamus; the nucleus is swollen, the cytoplasm is markedly vacuolated, the processes are distorted or broken off; the nucleolus is stained a reddish-purple. (Magnification 600.)1 Fig, 2 : Sections of medulla oblongata, degenerated cells of dorsal nucleus of vagus. The nucleus is swollen, and the nucleolus is stained red. (Magnification 600.) Fig. 3 : Section of frontal pole of Case I, stained with toluidin blue and eosin. Marked swelling of the nucleus; the cytoplasm is vacuolated. The nucleolus is stained pink. (Magnification 600.) layers of pyramids. Both the corpus striatum and the optic thalamus show similar changes in a marked degree. The intercalary neurones of the cortex and the basal ganglia give an oxychromatin reaction. The neuroglia cells are likewise affected, the nuclei staining pink instead of blue. They are increased in numbers, especially around the more obviously degenerated neurones. Similar changes are found in the medulla oblongata, even the large cells of the somatic nuclei show a marked diminution of the basophil substance (vide Plate V). 1901, aged 23 . No history, prior to admission, except that he cut his throat in an attempt to commit suicide; that he reached Standard IV at the age of 1p; and that the onset of the mental condition occurred fourteen months previously.
Condition on Admission.-Poor physical development; except for a slight general bronchitis, the organs were normal.
Mental Condition.-Attention was difficult to obtain and retain, and he was intellectually dull. Comprehension was poor and reaction most erratic and absurd. His memory was also poor, especially for recent events. He was eccentric, self-absorbed and entirely controlled by his hallucinations and delusions. He apparently believed he was related in some mysterious manner to the Heavenly spirits, as he denied all relation to human social classes. He was not depressed, neither was he resistive or hostile. Diagnosed as a case of recent melancholia.
His manner developed into restlessness, noisiness and hostility at frequent intervals, when he attacked fellow patients and attendants. Between these relapses he was quite amenable, and did some useful work in the wards, but was never reliable.
On January 30, 1908, his mental condition became much worse. He was very dull, confused, emotional and depressed. At times very hallucinated, resistive, restless and inclined to be hostile. Health remained fair.
On February 23 he developed hyperpyrexia, and was found to be suffering with acute lobar pneumonia, from Golgi), proliferated neuroglia cells with pale nuclei. Top of ascending parietal granular layer, swelling and oxychromatin reaction of nucleus, very marked characteristic degeneration of supra-and infra-granular pyramids, more marked in the infra-granular region.' Extreme pallor of neuroglia cells, of which there is some evidence of proliferation. Basal ganglia: All stages of degeneration of cells up to disintegration and complete destruction, the same and as intense as in the cortex. Groups of neuroglia proliferated cells stained pale pink. Cells of second type of Golgi are undergoing degeneration, for they are studded with small pale granules in many instances.
Medulla Oblongata.-Although the Nissl granules are well formed in the hypoglossal cells, the nuclei are obviously changed; they are swollen up-tbe nuclei are pink or purple, the glia cells have undergone active proliferation but give a pale pink oxychromatin reaction. The cells of the vago-accessorius nucleus show the characteristic changes even more markedly, most of the cells exhibit marked chromatolysis as well as History.-R. R. B., aged 21. Educated at a Board School, where he showed considerable literary ability but little mathematical ability. He was employed on the staff of several papers, in a minor position, and recently had been reporting for a sporting newspaper. As a lad he was excitable, restless and masterful. There is no history of fits, and the family history is said to be good; the father is intelligent and the mother appears to be a sensible woman. About four months ago patient acquired ideas of persecution on the part of other reporters on the staff of the paper, believing that they accused him of being illegitimate and the son of a member of a noble family. He suffered from aural hallucinations. Later his delusions developed; he become possessed of the idea that his home was an immoral house, that the infirmary was full of -prostitutes, and that he hinmself was suffering from syphilis. He thought loafers in the street made remarks about him as he passed, and he frequently challenged men to fight. H6 became apprehensive and depressed, believing that his only relief would be either by committing suicide or by strangling some other person. He had never made any attempt at suicide but had frequently made homicidal attempts.
Admitted to Bexley on May 4, 1908. Certified as a case of dementia prw,cox. In his manner he was stereotyped and somewhat aloof, but he -recounted his tales clearly and briskly. Consciousness was clear, apprehension was satisfactory. Intelligent and active-minded; memory good. His moral habits appeared to be unexceptionable. He made many violent attacks upon both patients and staff, and was confined to bed in a single-room during the greater part of his residence here. On several days he was in a state of great excitement, intermissions on these days being few and short, but for the most part he was quiet; his outbursts have been suddenly aroused and as suddenly subsided. He made one attempt at suicide after admission. During the past six weeks he was as a rule depressed, dull, uncommunicative and somewhat retarded, and during the last fortnight he became very feeble and emaciated. On inferior frontal examined. All these structures were without noteworthy vascular changes, but they all exhibited marked cellular changes and neuroglia cell proliferation. The cellular changes were as follows: Deficient cellular deyelopment in the frontal lobe (excepting ascending frontal). And in this region the cells show more marked changes; the columns of Meynert are disorganized, the cells have their 'dendrons broken off, few show any apical pressure, the cytoplasm is vaccuolated, doubtless due to the lipoid granules having dissolved out in the paraffin embedding process; the nuclei are swollen and the membrane often infolded or crenated. These changes are seen in the other regions of the cortex but to a less degree. The cells are generally shrunken and show a marked degree of chromatolysis. Nissl granules are seldom seen even in the large pyramids. CASE IX.
History.-E. C. Patient was admitted to Hanwell Mental Hospital on May 27, 1914, at the age of 73, suffering from senile dementia. Her condition on admission was one of feebleness, restlessness and depression. She was evidently in a state of considerable trepidation as to her future, and believed that dogs were to eat her. She was incapable of coherent conversation and dirty in her habits. Her memory was grossly affected, and consequentls no previous history could be obtained. Her sister was a patient in the same Mental Hospital. Her physical condition was comparatively normal for one so advanced in years. She was very feeble, but there was no definite paresis and she was blind in the right eye from cataract. During her short residence at Hanwell she was very childish and had no idea of time or space. She was incoherent and restless and was constantly folding and unfolding her clothes. She was depressed and had some vague ideas of unworthiness, calling herself a wicked woman. She is noted as being the subject of many senile tissue changes. On June 5, she became rapidly weaker with laboured breathing and failed to rally under cardiac stimulants. She continued in a semi-conscious condition and finally died at 9.45 p.m. of the same day. Frozen sections stained by scharlach and hfematoxylin show very marked lipoidal degeneration of cortical cells with much lipoid in the perivascular spaces. This condition is especially marked in the frontal region of the brain. The small vessels of the brain do not show degenerative changes. The nuclear changes are not so marked as in the casq of dementia preecox. The nucleoli do not give an oxychromatin reaction. A piece of cerebellum embedded in paraffin with a piece of a case of dementia praecox and a piece of a case of tetanus. The three in one block were cut into sections of 10 microns and stained. A naked eye examination showed a deficiency in basophil staining of the cerebellum in the cases of dementia senilis and dementia precox as compared with the case of tetanus. CASE X.' DEMENTIA PRiECOX; MONORCHIDY; ATROPHY OF SUPRARENAL ON SAME SIDE.
(This case, being of special interest, is given in fuill.) G., aged 27, admitted to Claybury Asylum, September 6, 1906. No. 4,846. Single, no occupation. First attack at the age of 23. Duration about ten days; form-subacute mania; previously not in an asylum. Medical Certificate.-" He fancies people follow him about the streets to annoy him. At times be becomes very violent and noisy, and he then fancies he is surrounded by men and he fights with them and becomes very dangerous. Sometimes he is very sullen and morose and will neither speak nor answer questions."
For the past four years he has shown an incapacity for study, a vacant expression and was careless in his dress. On 30th ultimo he threatened an imaginary person with a knife and then ran into the street. He became apathetic and careless in his work, and has not slept well of late. He had a very good appetite. He was cheerful, but rarely speaks now. He was temperate and an abstainer. Had no religious excitement and was until I I am indebted to Dr. Sano for the notes of this case. 6'5 grm.; very little lipoid cortex (vide figs. 1 and 2). Right testicle: 12 grm. Left absent. No spermatozoa in testes or vesicula seminalis. The left vesicula seminalis was very large as compared with the right: both contained a thin clear gelatinous fluid but no spermatozoa could be found by dark ground illumination. Testis: No spermatozoa found, tunica albuginea thickened, and the testis presented a whitish appearance. Examined with hand lens: There is excess of interstitial tissue. The white tubules are shrunken in some places, and not so distinctly seen as in others. There is clearly an atrophic process. Microscopical examination shows a complete atrophic process of a very advanced nature; most of the tubules greatly thickened basement membrane with clear unstained vesicles filling the lumen. Others show cells filling the lumen, similar to those found in the faetus. Nowhere can active mitosis be seen, nor any evidence of any stage of spermatogenesis (vide Plate VI, figs. 1 and 2). The appearances coincide with those found in other advanced cases of dementia prBecox. PLATE VI. I1G. 'M.
FIG. 1.
Third stage of testicular regressive atrophy. Section of right testis cut by freezing microtome after hardening in formalin. Stained with scharlach R. and hoematoxylin. Fig. 1 : There is a great increase of the interstitial fibrous tissue; no interstitial cells are seen. The tubules are shrunken; the basement membrane is greatly thickened; there is no sign of spermatogenesis; the lipoid granules are only present in the interior of the tubule. (Magnification 115.) Fig. 2 :-A section of tubule magnified 420 times. The basement membrane is greatly thickened; there is no sign of spermatozoa, spermatids, or spermatocytes ; the nuclei of the spermatogenic and Sertoli cells present show no sign of mitosis. The lipoid granules are coarse and deeply red stained, and are contained in the Sertoli cells or between them in the sustentacular framework. They are not the normal fine orange-stained granules, and are probably a product of fatty degeneration of the spermatic cells.
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Heidenhain stain: Tubules all show atrophy, but there is varying degree in the extent of the atrophy; there is no spermatogenesis observable in any of the tubules; in some the epithelium has entirely disappeared, leaving only the thickened basement membrane and.hyaline rudiments of the epithelial cells; in other tubes there are epithelial cells, but none show active mitosis. The cells of Sertoli are seen distinctly in many of the tubules, as they form the only remains of the epithelial lining celts. No evidence of spermatocytes or spermatogenesis is observable in any of the tubules. Interstitial tissue (stained with hamatoxylin and eosin) is increased but there is very little evidence of the existence of the interstitial cells of Leydig. Hlematoxylin and scharlach stain shows very little interstitial lipoid; there is a considerable amount of dark red coarse lipoid granule substance within the tubules, many of these are in the syncytial cells of Sertoli. Scharlach stain, with a low power, shows that nearly all the lipoid is within the whole extent of tubules, but as if resulting from fatty degeneration of the epithelial cells. There is comparatively little in the interstitial tissue. Suprarenal cortex stained by the same method shows a great deficiency of lipoid, in some places quite absent, in others in relatively small scattered patches.
Examination of several sections permits the conclusion that there is a marked deficiency of the cortical lipoid substance.
Other cases of dementia pracox showed a diminution of the cortex, and this case is of interest in the fact that the adrenal gland on the side of the absent testicle weighed one half that of the opposite side. The suprarenal gland is developed from the genital ridge, and the cause of the absence of the testis and the very small suprarenal gland on that side was doubtless an embryonic deficiency. There are many facts which show a correlation between the adrenal cortex and the sexual functions which I will briefly summarize.
THE INFLUENCE OF THE ADRENAL CORTEX ON THE GENITAL FUNCTION.
The cortex adrenalis is enlarged during pregnancy and is small in cases of deficient sexual development, and the fact that changes have been described (in the guinea-pig) by Kolmer in the cortical cells accompanying the phases of the cestrous cycle seem to afford evidence of some relationship between the functions of the cortex and the generative glands, but whether this is direct or operates through other ductless glands-such as the thyroid and pituitary-is not known. The occurrence of a connexion between the development of -the sexual organs and that of the suprarenal cortex has been especially insisted upon by Glynn, who is of opinion that the cortex is concerned with the differentiation and growth of the sexual cells. Bulloch and others have recorded cases of adenoma of the adrenal cortex and precocious sexuality.
Analysis of the suprarenals of the pig by Biedl yielded: 74'61 per cent. H20, 25'39 per cent. dry residue; of the latter 61,12 per cent. consisted of proteins and 38 8 per cent. lipoids; as this included the medulla the proportion of lipoids must be very high in the cortex.
The darkly refractile lipoid contents are composed of lecithin and cholesterol, the latter in the form of esters. The suggestion that the cortex of the suprarenals may be a seat of manufacture of lipoids of the body and related to the formation of the myelin of the nervous system, is supported by the fact that there is a large development of lipoid in the cortex during the period of myelination of the nerve fibres of the brain which development is absent in anencephalous monsters. The superadded part of the suprarenal cortex, according to Elliott and Armour, in the feetus does n9t contain darkly refracting lipoids characteristic of the ordinary cells.
Swale Vincent, in a very interesting paper upon " The Experimental and Clinical Evidence as to the Influence exerted by the Adrenal Bodies upon the Genital System," describes feeding: experiments of animals with suprarenal gland and the stimulating influence upon the growth and activity of the testes carried out by R. G. and A. D. Hoskins upon white rats. Other glands did not show hypertrophy. The authors conclude that the testicular hypertrophy is due to the cortical portion of the gland. Swale Vincent is himself conducting experiments in which certain possible sources of error will be removed-viz., he is using only the fresh cortex of the adrenal gland. He points out that drying may de-grease the material and alter or destroy the lipoids.
